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LIGHT MODULE FOR LCD BACKLIGHT 
MODULE 

BACKGROUND OF THE INVENTION 

(A) Field of the Invention 
The present invention relates to an electronic appliance, 

and more particularly, to a light module of a liquid crystal 
display (LCD). 

(B) Description of the Related Art 
Light emitting diodes (LED) are increasingly applied to 

general household products. For example, indication appara 
tuses, illumination apparatuses, uniform Surface illuminants, 
or backlight modules for LCDs. 

FIG. 1 illustrates a schematic cross-section diagram of a 
conventional LED. The LED uses an encapsulation body 110. 
which is a plastic leadframe chip carrier (PLCC). Such an 
LED can be adapted to the backlight module of a direct-light 
type LCD using RGB three-color LEDs. 

The LED, as shown in FIG. 1, emits light in a far-field 
pattern 112 as shown in FIG. 2. In FIG. 2, the light-emitting 
angle of an LED chip 116 is not larger than 120 degrees. FIG. 
3 illustrates the relationship of the light-emitting angle and 
the intensity. 

Referring to FIG. 2 and FIG. 3, the far-field pattern 112 of 
the LED device using the chip 116 of FIG. 1 is quite narrow; 
there is nearly no light at 120 degrees. In other words, the 
light-emitting area of the LED is highly concentrated. 
The cup opening 102 of the reflection device 100 of the 

LED has a depth. If such LED is used for a light module of the 
backlight module of a liquid crystal display (LCD), the back 
light module is not easy to manufacture with a thin profile. In 
addition, the concentration of the light-emitting area is not 
easily mixed as uniform planar illuminant for a planar light 
module. 

Therefore, there is a demand to provide a light module of a 
LCD backlight module that can function as a uniform planar 
illuminant by mixing light and a thin backlight module of a 
liquid crystal display. 

SUMMARY OF THE INVENTION 

One aspect of the present invention provides a light module 
of a backlight module of a liquid crystal display. The back 
light module is easily manufactured with a thin profile, and 
can easily mix light to form a uniform planar illuminant. 

Another aspect of the present invention provides a direct 
type light module for LCD backlight module of a liquid 
crystal display. 

According to the aforesaid aspects, the present invention 
discloses a light module of a backlight module for LCD 
backlight module including a circuit board and a plurality of 
light-emitting diodes (LEDs). The plurality of LEDs are 
arranged on the circuit board. Each of the LEDs has a wide 
far-field pattern, and each of the LEDs includes an LED chip 
and a molding unit packaging the LED chip. The LED chip is 
electrically connected to the circuit board. 
By using the light module, the backlight module is easily 

manufactured with a thin profile and can easily mix light to 
form a uniform planar illuminant. 

Moreover, the present invention further provides a direct 
type light module for a LCD backlight module including a 
plurality of light modules. Each light module includes a cir 
cuit board and a plurality of LEDs arranged on the circuit 
board. Each LED has no reflection portion for converging 
light. The plurality of the LEDs is connected to the circuit 
board. The plurality of light modules is arranged with each 
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2 
other for forming a plane, and the plurality of LEDs of dif 
ferent light modules is interlaced into a planar illuminants. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objectives and advantages of the present invention will 
become apparent upon reading the following description and 
upon reference to the accompanying drawings in which: 

FIG. 1 illustrates a cross-sectional view of an LED: 
FIG. 2 illustrates a far-field pattern of the LED of FIG. 1; 
FIG. 3 illustrates the relation between the light-emitting 

angle and the intensity of the LED of FIG. 2; 
FIG. 4 illustrates the cross-sectional view of an LED in 

accordance with a first embodiment of the present invention; 
FIG. 5 illustrates a far-field pattern of the LED of FIG. 4; 
FIG. 6 illustrates the relation between the light-emitting 

angle and the intensity of the LED of FIG. 5; 
FIG. 7 illustrates the cross-sectional view of an LED in 

accordance with a second embodiment of the present inven 
tion; 

FIG. 8 illustrates the cross-sectional view of an LED in 
accordance with a third embodiment of the present invention; 

FIG. 9 illustrates the cross-sectional view of an LED in 
accordance with a fourth embodiment of the present inven 
tion; 

FIG. 10A illustrates the cross-sectional view of a light 
module in accordance with a fifth embodiment of the present 
invention; 

FIG. 10B illustrates the top view of the light module of 
FIG. 10A; and 

FIG.11 illustrates the top view of a direct type light module 
for an LCD backlight module in accordance with a sixth 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a light module. To clearly 
understand the present invention, the detailed device structure 
is discussed below. The implementation of the present inven 
tion is not restricted to that known by the people skilled in the 
art. Moreover, known devices may not be described below to 
avoid unnecessary limitations. The preferred embodiments 
are discussed in detail below. It should be appreciated, how 
ever, that the present invention provides many applicable 
inventive concepts that can be embodied in a wide variety of 
specific contexts. The specific embodiments discussed are 
merely illustrative of specific ways to make and use the inven 
tion, and do not limit the scope of the invention. 

FIG. 4 illustrates a cross-sectional view of an LED in 
accordance with a first embodiment of the present invention. 
An LED 500 includes an LED chip 214, and may further 
include a molding unit 216 to encapsulate the LED chip 214. 
The LED chip 214 may be packaged by the molding unit 216 
via transfer-molding or inject-molding. 
The molding unit 216 may be epoxy, silicone, or mixture of 

epoxy and silicone. 
The LED 500 may further include a circuit board 200. 

According to a first embodiment of the present invention, 
there are plural LEDs 500. The plurality of LEDs 500 is 
arranged on the circuit board 200. 
The LED chip 214 is electrically connected to the circuit 

board 200. 
The circuit board 200 may be a printed circuitboard (PCB), 

a ceramic board, an aluminum board, an alumina board, an 
aluminum nitride board or copper clad laminate (CCL). 

According to the first embodiment of the present invention, 
the LED of FIG. 4 may have a far-field pattern. FIG. 5 illus 
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trates the far-field pattern 212 of the LED of FIG. 4. In an 
embodiment, when the light-emitting angle of the LED 500 is 
at 120 degrees, the light intensity is still more than 50% of the 
intensity at frontage. FIG. 6 illustrates the relation of the 
light-emitting angle and the intensity of the LED shown in 
FIG.S. 

Referring to FIG. 5 and FIG. 2, the far-field pattern 212 of 
the LED 500 of the first embodiment is wider than the far-field 
pattern 112 of the LED of FIG. 1; this is because the LED500 
has no reflection apparatus to accumulate light. 

Referring to FIG.4, the surface of the molding unit 216 of 
the LED 500 may be planar or in other forms. FIG. 7 illus 
trates the cross-sectional view of an LED in accordance with 
a second embodiment of the present invention. As shown in 
FIG. 7, the surface of the molding unit may be a convexly 
curved Surface. 

FIG. 8 illustrates the cross-sectional view of an LED in 
accordance with a third embodiment of the present invention, 
in which the surface of the molding unit 216 is a concavely 
curved Surface. 

FIG. 9 illustrates the cross-sectional view of an LED in 
accordance with a fourth embodiment of the present inven 
tion, in which the surface of the molding unit 216 may have 
irregular micro-structures 220. 

FIG. 10A illustrates the cross-sectional view of a light 
module in accordance with a fifth embodiment of the present 
invention. 

FIG. 10B illustrates the top view of the light module of 
FIG. 10A. Referring to FIGS. 10A and 10B, the light module 
240 may include the circuitboard 200 and a plurality of LEDs 
500 of the first, second, third or fourth embodiments. The 
plurality of the LEDs 500 is arranged on the circuitboard 200. 
Each of LEDs 500 has no reflection portion for converging 
light. The molding unit 216 of each of the LEDs 500 is 
electrically connected to the circuit board 200. 

FIG.11 illustrates the top view of a direct type light module 
for LCD backlight module in accordance with a sixth 
embodiment of the present invention. The direct type light 
module for LCD backlight module may include a plurality of 
the light modules 240 of the fifth embodiment of the present 
invention. 
The plurality of light modules 240 is arranged with each 

other to form a plane 300. The LEDs 500 of the light modules 
240 is interlaced into form a planar illuminant. 
One of the common advantages of the above embodiments 

is that Such implementations can reduce the thickness of a 
backlight module. If the LEDs of the above embodiments are 
used for the direct type light module of the sixth embodiment, 
the distance between the LEDs and the light guide panel is 
less than that of the LEDs shown in FIG. 1. 
The above LEDs have no deep cup opening, so that the 

LEDs can be used in the light module of the LCD backlight 
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4 
module of the sixth embodiment, and accordingly the back 
light module can be made with a thin profile. Moreover, the 
light-emitting area of the LED of the present invention is 
concentrated, so that lights can be easily mixed to function as 
a uniform planar illuminant for a planar light module. 

Moreover, in comparison with the LEDs using plastic lead 
frame chip carrier package or bomb-type package, the first to 
fifth embodiments have another advantage in that the encap 
sulation of the molding unit can be performed by transfer 
molding or inject-molding with lower cost. 
The above-described embodiments of the present inven 

tion are intended to be illustrative only. Those skilled in the art 
may devise numerous alternative embodiments without 
departing from the scope of the following claims. 
What is claimed is: 
1. A direct type light module for LCD backlight module 

comprising: 
a plurality of light modules, wherein each of said light 

modules comprising: 
a circuit board; and 
a plurality of LEDs arranged on said circuit board, each 

of said LEDs being without any reflection portion for 
converging light and having a far-field pattern, 
wherein when a light-emitting angle of each of the 
LEDs is at 120 degrees, a light intensity thereof is still 
more than 50% of the intensity at frontage; 

wherein each of said LED chips is electrically connect 
ing with said circuit board; 

and said plurality of light modules is arranged with each 
other for forming a plane, result in said LEDs on said 
light modules are interlaced into a planar illuminant. 

2. The direct type light module for LCD backlight module 
as in claim 1, wherein each of said LEDs has a LED chip and 
a molding unit packaging said LED chip. 

3. The direct type light module for LCD backlight module 
as in claim 2, wherein said LED chip is packaged with said 
molding unit by transfer-molding or inject-molding. 

4. The direct type light module for LCD backlight module 
as in claim 2, wherein Surface of said molding unit is planar, 
convexly curved, or concavely curved. 

5. The direct type light module for LCD backlight module 
as in claim 4, wherein Surface of said molding unit includes a 
plurality of irregular micro-structures. 

6. The direct type light module for LCD backlight module 
as in claim 2, wherein said molding unit is one of epoxy, 
silicone, or mixture thereof. 

7. The direct type light module for LCD backlight module 
as in claim 1, wherein said circuitboard is one of print circuit 
board (PCB), ceramic board, aluminum board, alumina 
board, aluminum nitride board, or copper clad laminate 
(CCL). 


